A healthy diet is of particular concern throughout the life of women to avoid many chronic illnesses especially during their 30s to 50s. There are published data on dietary quality and its determinants among women, but there is a lack of similar data regarding women in Mauritius. This study aimed to investigate the association between age and dietary quality in relation to sociodemographic factors, physical activity level (PAL) and nutritional knowledge (NK). A survey-based study was conducted in 2012 among IndoMauritian women including 117 young (21.35 ± 1.98), 160 reaching middle age (34.02 ± 5.09) and 50 middle-aged (37.85 ± 8.32). Validated questionnaires were used to elicit information on the determinants. A food frequency table consisting of 18 food items was used to assess dietary quality. Univariate and multivariate analyses were used to determine the association between various factors and dietary quality. The mean dietary score of middle-aged women (18.70 ± 2.67) was closer to recommended dietary guidelines compared to young women (17.22 ± 3.40), and women reaching middle age (17.55 ± 3.29). Educational level, PAL, NK, and age were main determinants of dietary quality among Indo-Mauritian women ( < 0.05). Younger women with low educational level, PAL, and NK are at risk of poor dietary quality.
Introduction
Mauritius is a middle-income country with a per capita Gross Domestic Product of US$15,600 PPP in 2012 [1] . It is a multiethnic nation [2] which has experienced rapid economic growth since the 1980s, with amplification in disposable income followed by changes in food consumption and lifestyle patterns similar to the globally observed trend [3, 4] . This shift in nutrition habits has been illustrated by an increase in the consumption of meat, eggs, dairy products, oils, and fats which has led to the rapid increase in the occurrence of overweight, obesity, and associated noncommunicable diseases such as diabetes and cardiovascular problems. Few studies have documented the Mauritian dietary quality [4] , but there is a lack of published data on the dietary of women in relation to various determinants.
Consuming a healthy diet and having access to a nutritious supply of food are important to good health, as good nutrition is a key factor in the overall health and wellbeing of women [5] . Ensuring proper nutrition among women has several optimistic outcomes because healthy women can fulfil their multiple roles, generating income, ensuring their families' nutrition, and having healthier children, and thus help progress countries' socioeconomic development [6] . A more comprehensive study of women's dietary patterns is warranted for a number of reasons. Dietary habits have a key role in weight management and successful weight loss, but regulating and sustaining it is quite complex, especially over a long term [7] . A recent longitudinal study over a period of 16 years found that over half of the women in USA gained weight [8] . Additionally, dietary factors especially during early life may lead to many of the chronic health conditions experience, by women in their middle age and later years such as cardiovascular disease, type II diabetes, osteoporosis, and certain cancers [9] . This can be supported with data from recent studies which reported a higher prevalence of chronic health conditions (joint problems, stroke, heart disease, diabetes, pulmonary disease, hypertension, or cancer) among women as compared to men [10] [11] [12] . McCullough et al. [13] demonstrated that higher dietary scores in terms of meeting dietary guidelines were associated with significant reductions in risk of major chronic disease in women. Therefore, behaviour to develop healthful dietary habits should start early and continue through life [14] .
It has been well documented that dietary pattern is usually complex and determined by several interrelated factors, including age, sex [15] , sociodemographic characteristicseducation, occupation, income, ethnicity, and knowledge and attitude related to diet and health [16] . Research across several countries has shown that healthier diets composed of lean meats and fresh fruits and vegetables tend to cost more as compared to unhealthy diets high in refined grains, added sugars, and added fats [17] , and thus people from the higher socioeconomic segment are more consistent with recommended dietary guidelines [18] . Apart from income which determines types of food consumed, educational level and occupation also influence dietary quality. This can be explained by the fact that education may influence diet through the comprehension of nutritional information and food labeling, while income decides affordability of preferred food, and occupation may impinge on dietary quality during work time, social environment, and to the lifestyle of colleagues [19] .
Unhealthy behaviours such as smoking, alcohol consumption, and low physical activity level have also been shown to be factors influencing dietary quality [20, 21] . Data on the association between dietary pattern and physical activity as well as smoking indicate that nonsmokers [22] and women with higher physical activity level [23] had a food pattern more in line with dietary allowances in terms of decreased consumption of total calories, total fat, saturated fat, protein, and cholesterol [24, 25] . Nutritional knowledge is another major determinant of dietary quality among adults [14, 26] . Yet, many studies have been unable to demonstrate a clear link between nutritional knowledge and dietary behaviour [26] [27] [28] .
Hence, factors influencing dietary behaviours need to be better understood to develop effective nutrition interventions adapted to individuals to improve their dietary quality [29] and to support nutrition programs or policies [9] . In this study, we determined the association between age and dietary quality in relation to sociodemographic factors, physical activity level (PAL), and nutritional knowledge (NK) among women.
Materials and Methods
The sample size was calculated using the "Small-Sample Techniques" from the research division of the National Education Association [30] . Using a stratified random sampling method, 384 participants were approached but due to refusal to participation, pregnancy, and some women being on medication or special diet, 57 of them were excluded. Out of the total 327 women, 117 women were classified as young (18) (19) (20) (21) (22) (23) (24) (25) 
Data Collection.
A face to face interview was conducted to investigate the dietary habits, physical activity level and nutritional knowledge of the participants as well as to determine their ethnic group, sociodemographic factors-income level, education level, employment status, marital status, and family structure (nuclear and extended family) [31] , and BMI.
A food frequency table (FFT), consisting of 18 food items and beverages, was adapted from that of Fokeena and Jeewon [32] to assess participants' dietary quality. A score was generated for the consumption frequencies of each food items (more than once daily = 4; once daily = 3; once or more per week = 2; once or more per month = 1; rarely/never = 0) to compare consumption pattern of the 18 food items between young and middle-aged women. Moreover, to evaluate whether the participants meet the recommended dietary guidelines, dietary guidelines for the prevention of noncommunicable diseases for Mauritian adults [33] and MyPlate for moms developed by the California Department of Public Health [34] , depending on participants' consumption frequency of 18 food items as per the FFT, and other meal patterns such as type of milk used (full cream milk = 0; semiskimmed/skimmed milk = 1), number of meals per week (having breakfast/lunch/dinner everyday = 1; skipping breakfast/lunch/dinner = 0), total number of meals during weekends (3 meals = 1; 2 or 1 meal = 0), and having balanced meals, it was determined whether dietary guidelines were being followed (1 = meet dietary guideline; 0 = do not meet dietary guideline), which accounted to a total score of 26. Participants' diet was assessed as being balanced or not, using the MyPlate for moms [34] .
For anthropometric measurements, height was recorded using a measuring tape, with the individual standing straight against a wall, with the heels, buttocks, and shoulders touching the wall. Weight was measured using normal weighing scales with the individual wearing light clothes and no shoes [35] . BMI was then calculated as weight in kilograms divided by height squared in meters (kg/m 2 ) and Physical activity level (PAL) was assessed using the shortened version of the self-reported International Physical Activity Questionnaire (IPAQ) [38] which has been previously tested for its validity and reliability in 12 countries [39] . PAL was calculated in metabolic equivalents (MET)-minute per week-and categorized into low (<500 MET), moderate (500-2500 MET), and high (>2500) PAL [38] .
Questions on nutritional knowledge were adapted from the General Nutrition Knowledge Questionnaire for adults developed by Parmenter and Wardle [27] . A score of 1 was assigned to a good answer and 0 otherwise which was assessed on a total score of 25, whereby higher values on the score indicate higher nutritional knowledge. The total score was divided into tertiles, where the lowest one referred to "insufficient nutritional knowledge, " the medium one referred to "quite good nutritional knowledges" and the highest one referred to "good nutritional knowledge" [29] .
Statistical Analysis.
Data were analysed using the Statistical Package for the Social Sciences (version 17.0). Chi square test was conducted to determine participants' sociodemographic characteristics, BMI, PAL, and NK in relation to age group. Pearson product-moment correlation was used to assess the relationship between age and BMI. One-way analysis of variance was used to compare the consumption frequency of the 18 food items and dietary quality of young and middle-aged women. Two-way analysis of variance was carried out to associate different sociodemographic characteristics (income level, education level, employment status, marital status, and family structure), physical activity level, and nutritional knowledge with diet quality in relation to age. A multiple regression model was used to investigate the combined effects of age, income level, educational level, employment status, marital status, family structure, PAL, and nutritional knowledge on diet quality. Statistical significance was achieved when < 0.05.
Results

Sample.
The sociodemographic characteristics of the sample are shown in Table 2 . The mean age and BMI mean value of the sample of young women (18-25 years) were 21.35 ± 1.98 and 21.35 ± 3.74, respectively. For those reaching middle age (26-44 years), the mean age was 34.02 ± 5.09 and BMI mean value was 23.95 ± 3.66. On the other hand, the mean age and BMI mean value of the sample of middleaged women (45-55 years) were 50.12 ± 3.07 and 24.73 ± 3.42, respectively. A medium, positive correlation was found between age and BMI ( = 0.37, = 327, < 0.001).
Age and Dietary Habits
Dietary Guidelines Met by Each Age
Group. The mean dietary score was higher for middle-aged women (18.70 ± 2.67) as compared to those reaching middle age (17.55±3.29) and the young women (17.22 ± 3.40) ( < 0.05).
Consumption of Food Items and Dietary Pattern for Each
Age Group. Consumption of breakfast cereals ( = 0.332), whole-grain cereals ( < 0.05), beans ( < 0.05), dairy products ( = 0.309), red meat ( = 0.475), lean meat ( = 0.314), eggs ( = 0.651), processed meat ( < 0.01), fish ( = 0.156), sweetened foods ( < 0.01), nonalcoholic fizzy drinks ( < 0.01), and alcoholic drinks ( = 0.820) was higher among young women and those reaching middle age, while refined cereals ( = 0.751), fruits ( = 0.299), cooked vegetables ( = 0.317), raw salad ( = 0.734), fried ( < 0.05), and fast foods ( < 0.01) were mostly consumed by the middle-aged women. The majority of young women (51.3%), those reaching middle age (50.0%), and middle-aged (56.0%) women consumed mostly full cream milk ( = 0.364). Meal skipping was rather infrequent among the participants both during weekdays and weekends ( > 0.05). Moreover, the majority of participants from both age groups had balanced meals (see Table 1 ).
Sociodemographic Differences in Dietary
Quality. The mean dietary score was higher among middle-aged women with the higher education level ( < 0.01), higher income level ( > 0.05), and middle-aged women who were parttime or full-time employed ( > 0.05) as compared to younger women with similar education level, income level and employment status. Marital status and family structure did not have a statistically significant influence on mean dietary score ( > 0.05). (Table 3) showed that the mean dietary score was higher among middle-aged women with higher PAL as compared to young women and women reaching middle age with high PAL ( < 0.01).
Physical Activity Level and Dietary
Nutritional Knowledge and Dietary Quality.
Most of the participants of all three age groups had good nutritional knowledge (NK) (65.8% young women; 63.8% women reaching middle age; 62.0% middle-aged women; > 0.05). Younger women (17.74 ± 3.73) and women reaching middle age (17.52 ± 4.22) had higher mean nutritional knowledge score than middle-aged women (16.56±4.18). However, twoway between-groups analysis of variance (Table 3) showed that middle-aged women with good NK (19.19 ± 2.57) had higher mean dietary score as compared to the two other age groups ( < 0.01).
Age, Sociodemographic Factors (Income Level, Education
Level, Employment Status, Marital Status, and Family Structure), PAL, Nutritional Knowledge, and Diet Quality. In order to ascertain whether age group, income level, education level, employment status, marital status, family structure, PAL, and nutritional knowledge were all having separate effects on diet quality, these variables were subjected to a standard multiple regression model. Results showed that nutritional knowledge followed by age, PAL, education level, family structure, employment status, marital status, and income level had the highest influence on diet quality. But only age, PAL, and nutritional knowledge had significant independent effects at the 0.01 level, and the effect of education level was significant at the 0.05 level, while the other variables did not have significant impact (Table 4) . Together these four variables accounted for 7.8% of the variance in diet quality ( < 0.01).
Discussion
Based on population statistics in Mauritius [40] , the number of working and educated females has been increasing over the past years, which had led to higher income level and thus, significant change in dietary quality has been observed. This study also demonstrates that middle-aged women and women with higher PAL as well as good NK had better dietary quality. The results reported herein provide substantial data on various factors that can influence dietary quality of women which can be useful when dealing with health-related issues especially chronic diseases among younger women and women with low income level, educational level, PAL, and NK.
Dietary Quality and BMI of Participants.
There is a statistically significant increase in BMI with increasing age. Most women of the age groups (58.1% young women, 55.6% reaching middle age, and 52.0% middle-aged women) are in the normal range of values (18.5-24.9 kg/m 2 ), while the incidence of obesity among women was low (1.7% young women, 5.0% women reaching middle age, and 8.0% middle-aged women). Yet, there was a significant portion of overweight, subjects among the groups with 17.1% of overweight young women, 34.4% women reaching middle age and 36.0% of middle-aged women. On the other hand, only a few middle-aged women (4.0%) and those reaching middle age (5.0%) were found to be underweight while a considerable 23.1% of women aged between 18-25 years were underweight. This data is in agreement with the National Non-Communicable Diseases Survey 2009 [41] conducted in Mauritius, where 35.1% of women were reported to be overweight. The higher incidence of overweight among middle-aged women reported herein can be explained by the fact that most of them had moderate PAL, in addition to quite frequent consumption of foods such as refined cereals, fried and fast foods, and consumption of full cream milk as compared to younger women.
Based on the dietary scores and FFT, middle-aged women had healthy diet compared to young women. This is supported by the higher consumption of fruits, cooked vegetables, raw salad and low consumption of red meat, processed meat, sweetened foods, nonalcoholic fizzy drinks and alcoholic drinks. Yet, consumption of fried foods and fast foods was rather high, while consumption of breakfast cereals, whole-grain cereals, and fish was low. The results are consistent with a study carried out by Dobson et al. [20] who also found more frequent consumption of fruits and vegetables among middle-aged women. However, they also reported lower consumption fried and fast foods among middle-aged women.
Middle-aged women were also closer to recommended dietary scores. Koch and Pokorn [42] also reported better nutritional habits among middle-aged adults above 45 years in Slovenia. Healthier dietary quality among middle-aged women can be explained by the fact that since many women in their middle age may experience chronic health conditions such as cardiovascular disease, type II diabetes, osteoporosis and certain cancers [9] or in order to prevent these conditions, these women tend to adopt healthier eating patterns.
Correlation between Sociodemographic Factors and
Dietary Quality. The commonly used indicators of social class are education, income, and occupation. A large number of epidemiological studies have associated diet quality with socioeconomic status [15, 19] . Our result showed that only one of the socioeconomic indicators (education level) had statistically significant association with diet quality in relation to age. However, a recent study reported a positive influence of all three indicators on dietary quality [19] . In addition, Lallukka et al. [43] also indicated the contribution of higher occupational class to healthy food habits among women. Evidence from several studies across Europe, USA and Australia which has consistently shown that those of higher social class (generally defined using education as an indicator, rather than income or occupation) have healthier diets (eating more fruit, vegetables, and low-fat or skimmed milk, as well as fewer fats and oils, and less meat) and consuming diets that are closer to the dietary recommendations [18] . Nutritional research has advocated that since diets high in refined grains, added sugars, and added fats usually cost less than healthier diets composed of lean meats and fresh fruits and vegetables, the poorer segment of the population is more exposed to unhealthy dietary choices [17] .
In this study, no significant relationships were found between dietary quality and marital status as well as family structure. Conversely, few studies have shown a significant influence of these two factors on dietary quality. These studies have reported healthier dietary habits among married people [44] and those living in extended families as result of a supportive environment [31] . These disparities can be explained by the fact that participants in our study were mostly single or married and lived in nuclear families. Nutritional Knowledge (NK) with Dietary Quality. In the three age categories, the respondents mostly had moderate physical activity level. Yet, a larger proportion of middle-aged women were found to engage in vigorous PAL compared to their younger counterparts. Coleman et al. [45] found that young women with lower PAL reported less positive images of "sport, " negative perceptions of their own ability, frail motivations and personal choice to engage in activities, and no supporting influence of their friends and family as well as the detrimental impact of life transitions such as moving from college to full-time employment decreasing participation rate in physical activities. As mentioned earlier, risks of chronic conditions increase with increasing age [9] , and middle-aged women are very concerned about their body image which accounts for higher PAL among them [46, 47] as compared to younger women. Data from another study has shown that high PAL among middle-aged women mitigates the effects of aging [48] . Results reported herein also showed that diet quality was significantly influenced by PAL. Our result can be substantiated with those from Midhet et al. [49] who also reported similar finding.
Association of Physical Activity Level (PAL) and
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As far as NK is concerned, young women (17.74 ± 3.73) had higher mean NK score than middle-aged (17.29 ± 4.22) women. However, middle-aged women with good NK (18.40 ± 3.06) had higher mean dietary score as compared to younger women with good NK (17.53 ± 3.41) ( < 0.01). A plausible explanation is possibly a lack of interest in health care issues among younger age groups, while nutritionrelated matters become more salient for middle-aged people as they become increasingly aware of diseases related to diet, and they are also more likely to seek for dietary information to ensure that their children are eating healthily [50] . A study among young and middle-aged Belgian women also found that women who had better nutritional knowledge demonstrated better dietary behaviour [51] . However, data reported on the association between NK and diet quality are not always consistent. For instance, Sharma et al. [14] found that the intake of several food groups increased with increased NK except for fruits and vegetables, while another study reported that an increase in NK was associated with a significant rise in consumption of vegetables and fruit, but no differences were seen for other dietary indicators [51] .
There are several limitations in this study. Most of the data source was self-reported and thus more prone to bias. Food frequency questionnaires are good measures of long term diet; however, they have several drawbacks such as they contain a substantial amount of measurement error and there may be possible overreporting of "healthy" foods (e.g., fruit and vegetables) [52] [53] [54] . The sample also consisted of fewer middle-aged women as compared to younger women which were attributed to their unwillingness to participate in the study.
Conclusion
Our study demonstrates important determinants of dietary quality of Indo-Mauritian women, which include age, education level, PAL, and NK. Middle-aged Indo-Mauritian women with higher educational level, income level, employment status, PAL and NK were closer to recommended dietary guidelines compared to younger women. One advantage of this study is that it provides information on the determinants of women's dietary quality which can be used to be considered in tailoring nutrition educational programs and intervention programs. Implications of this study may contribute to the mounting evidence base required to establish or reinforce nutrition policies developed mainly by the Ministry of Health and Quality of Life.
